a ^ i # If ^ 

PATENT OFFICE 
JAPANESE GOVERNMENT 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



ai m * b b 

Date of Application: 

th m # -f- 

Application Number: 



1999^ 7H22H 



¥l* 1 1 i£#fFj^H 2 0 6 9 5 4 # 



til SI A 

Applicant (s): 



2000^ 5^120 



# HP ff fi f 
Commissioner, 

Patent Office 



at & nt m 



mm 




ffifiES# ffi|E# 2000-3035362 



$f 32 i 1 — 206954 



[HfflB] 

[H^#fF#gl] 
[$8HB#] 

[ft*] 
[ft*] 

[#ffffiJ§lA] 
[^S'J##] 
[ft*Xt**«0 

[fsi§t#] 

[ilffi«ift©B»] 

[#»#*] 

[&#*] 
[*#*] 



P004258-01 

7^22 0 

H01L 21/00 

#j&/HRJ?*Tf?:S^ 3 .9 8 fl^^t^A^*^ 
/MSP ^ 

000153878 

4^£*±¥#ft 31 * )\y - 

002543 

21.000R 



0® 1 



ffiSE# 2000-3035362 



1 1 — 206954 

mm&] mmm 

>fXy-y h'?Z>ikm&l&Wkfrbte<'). r-A-^a*^ 0 -8 5° 

zy'fT.T-yWk, ^y^^y^m^^m^-t.-t^±m j it^m. &tciz*y 

y^^y^±^^^t^^±m^m^^m\tnt^mm^mmLt=.mMm^ 

f-^-^a^5° —8 5° ®BHT*fe5M„ 
[ffN^3] 

fjf^l ££{£ff^2lC;J3^T. Bufa^M^J^tt, Ta, Ti, Mo, Cr 

, Nb, s i f)^mitnt=.-m(D^m^r^tmmm<D^mt^y^^yii(D^ 

v aymx^^^n^mmii-r^mmo 
m&m 6 ] 

yxTy&±z£f&ft£?z±m&±mfrb&v. f-A-^a^5° -8 5° 
<d m m t? & & sbh & # tc ^mtt&Mo 



mSE# 200 0 - 3035362 



43f¥ 1 1 — 206954 



^-A-^a^5° —8 5° ©^HT*&£lBi^£^;i£:¥#£MgSo 
[ff*«8] 

* y i/ >r -e & s ^ n * mm £. -* £ ^^Mt. 

[3t#£ 11] 

d £ zmu z. •* z> ^mix-mm, 
[ii^gci 2] 

1 3 ] 
1 4 1 



2 000-3035362 



#5p 11-206954 



[ft## 1 5 ] 

tax ^ ^ > 9 a * iz&vtz mmrmm t. mm±mmm t (Dmmw 2 . 5 j: u * 
H^i 7 {c£vm;, a&saasi cf 4 , c 2 f 6 , *fcttc 4 F 8 ^e> 

[ff^l 9] 

ff^l 7fCfcV*T, t8rg3& 2 Cl 2 , SiCl 4 , ££i£BCl 3 

[»##2 0] 

7#M1 9<D^-rti^-{C^^T, I C Px>y^>*lgS£ffi^T 
>T x y ^ :/ $r £f? 3 £ £ t" £ K5>fX7f> **#f£„ 

C»^2 1] 



m§E# 2000-3035362 



1 1 — 206954 



[»#£2 2] 
[»#£2 3] 

[0 0 0 1] 

K 9 -f x y ^ > ^ tc J: »J # & 4x -2> -r- - ^° - Jgtt © BS^S & # x. it iS« ic 05 
[0 0 0 2] 

^a-e&s. 

[0 0 0 3] 

S) £fflV^TMIh^>^*# (TFT) &«J* < r*&ffi#$£B3*lTV*5 0 & 
[0 0 0 4] 

A 1 ##JB3*lTV^ 0 L^U A 1 £T F T©fBiWlCfli V>fe#^ 



miE# 2000-3035362 



1 1-206954 



5uQ • c milJt«i^<£<, WiM£©^ 5=- > (W) #M£bV^M£ 

[0 0 0 5] 

is v \ t wmmt t h & cm l v ^ipm© mm * tit v ^ § . 

[0 0 0 6] 
[0 0 0 7] 

f >^titttSF 6 i:c 1 2 #—t8«rr?& o fc. ^<z>*i^#x 

& M V ^ ^ C x y ^ > ^ U - h # * £ < ^ f§ T- © MiDX # of |g T* & £ - 

-x- - a - £ -r -g> -5 . 

[0 0 0 8] 

#3SijB©ssHfcfc, xytfx^y (w) * fetter >^-r->^ifej^e> 

v^T»xv^>^M©»mfCJ:& , r, fiottS©^-A 
[0 0 0 9] 



5 



2000-3035362 



1 1-206954 



y*Ty&l£Z±&fi£?Z±mi!?±mfr*>te'>), f-A-^a^5° ~85" 

<d m m T*$> z> z. n z m'@k t z> m u v & & „ 

[0 0 10] 

^^y^^^m^t-t^^m^mf)^mitnr=.mm^mMvt^mmm^ 
mL. a^5° —8 5° (Dmm-v$>z>mmx*$>z>o 

[0011] 

_LfB#«if&{C;J3V^, tafH^M^Mtt> Ta, Ti, Mo, Cr, N 

b, si i^^mitnr^-m^m^r=.^mmm<Dfhmt^y^^yt<D^m 

[0 0 12] 
[0 0 13] 

[0014] 

#>?**^»SI> zyyxTyfc&mz^f&frt^zi&Mfc&mm. $.f~iz*y 

yx9-y&±Z±mft£?Zi&m&&Wkfribte i ), t-^-#qi*« 5 0 - 8 5° 
[0 0 15] 



OiiEff 2 000-3035362 



#5p i 1 — 206954 



mi,. ^-A-£fa# 5 ° -8 5° ©«BH^a>«ieiKS:fii^.fc^#*se-e*)* 

o 

[0 0 16] 
[0 0 17] 

B&fBU^X h^-^&^S&SaMglCxy^^&frVv rWTXr??-^ 
[0 0 18] 

[0 0 19] 

& £ -£ 3£ 1 H/S h ftig & trig 2 MIS £ % £ x v * y 7 

#2. 5 <k u*£vn3££#M£: l/Tv^ 0 

[0 0 2 0] 



fflfE4#2 000-3035362 



4#5p 1 1 — 206954 

[0 0 2 1 ] 

ffffH i.;f>m», 7 y fR & tf Sll & l£ # * i: 2 i: 

[0 0 2 2] 

CF 4 , C 2 F 6 , *fcttC 4 F 8 ^P>S^tlfc^XT'feer^$:#^i:LT 
[0 0 2 3] 

Cl 2 , SiCl 4 , S^ttBC l 3 #*>»tf*lfc:ff;*T?&S£fc&#« 
[0 0 24] 

[0 0 2 5] 

^ > ^is*©^ w r * a ? - mm *mm-t & ^ t. \z & o t t- - a - #t a &iwffli-* 

[0 0 2 6] 
[0 0 2 7] 



2000-3035362 



i 1 — 206954 



[0 0 2 8] 
[0 0 2 9] 

^fftt, S^7X-7&fffltS I C P (Inductively Coupled Plasma 

[0 0 3 0] 
[0 0 3 1 ] 

l ±.\zyyr±n^ )\y 1 2 SrffiBU 7*;f 1 3 ^ITRFli 

[0 0 3 2] 

[0 0 3 3] 
[mi] 

M 0 J = ro * B 
[0 0 3 4] 

[0 0 3 5 ] 



9 



mUftZ 000-3035362 





1 1-206954 



[»2] 



= r o t E 



d t 



[0 0 3 6] 

3£«fc«r&l/T«#&^*Sfc**Me<fc<&. lot, 1 P a6£©4£JEE:fcT? 
[0 0 3 7] 



[0 0 3 8] 

I CPx>y^>^gT^^:/^Xv£f§££#>{c}£, T i/^n-f ;i/ 1 2 ic 



n-f;n 2©^>#*?#>x£{£T£i±&tt*U£&£>&v^ -?-©fc«>lc0 5 {c^t 
L^J:e){CT>^^§:^ffJLfev;i/^XA 0 -r^;i/3^;i/2 2© I CPX>yf>^ 

§g«#l»$&3ftfc. ®5tfi©2 i 23, 2 eit-yryf-yy&y 

2 4, 2 7[iRFtIT^S„ ^-V>A-©Jgg[SlCl±, £#2 8&«fir , r 

£TgBltM2 5tfi|&J5ft2 9 Sr^bTKW &tl*CV>S„ Z. <D J: 5 iWfr+T^M 
^frzij /l/feaUBLfc I CPSJB^fcxy^-i/^SSS&JSv***:, IfffHlf^ttS 

«'f£*m<z> x y ^ > f & &mzn o Z £. #T*£ 3 = 

[0 0 3 9] 



12 (I CP^-tfftJinSftS) fcaHRflffOTM* 1 5 (A 



1 0 



tfJSEW 2000-3035362 



1 1 — 206954 



[0 0 4 0] 

£t\ &mzm^fc^yr>r&ft&nm-t&. mm^mm. (173 7it) 

±{:Smbi/'J □>I^^)^6T*I (2 0 0 nm) ZM&L. ^tf)_t{CXA 
y#J&fC J: 'JMiSl&^b^. ^ t 6 N «±CD ^ > r > ^ 

-tfvhZm^tc XA'^v bTliT;i/^> (A r ) , ?V7b> 

(Kr) , *r-t;y (Xe) ^©###X$fctt*;ne>(Z>M^:ffX&MV^ftH:± 

[0 0 4 1 ] 

i©£*i»*|gW:TJSfc:WNx (>fBU 0<x<l) Tf^S4xSS'fb^>^X 
^>BI (BUfE; 3 0 nm) _t«JC * y >f ^^>JR (3 7 0 n m) 

[0 0 4 2] 

MCD^AIZS 0 p pmJ^TttSIil^tt, *^©m^li2 0 n Q • cmj^ 

, -5Xl0 9 ~5X10 9 dyn/cm 2 i:ni^T'l5. 
[0 04 3] 

[0 0 4 4] 

> (mm : 1. 5*tm) &^JGRLTJ3<ifcfcJ:-^*T? ; &fcV^fcT?&S 0 
[0 0 4 5] 

(A) #,601 liS*, 6 0 2 t±T*fifflk 603a, 603b tt&MftJfllg ( 



1 1 



2000-3035362 





i 1—206954 



lJ|X=4 0 0 nin) , 6 0 4 a, 6 0 4 b \* V V* h V A* - > (JK* Y 
= 1. 5^m) xy^>^&3iffc©:tKJK«:3*bfcH#H6 (B) 

[0 0 4 6] 

^raSttUC^T, ^-/i-#fcfci:0 6 (B) ic^-Tcfc^Jc, Sift 6 

. ^-/t-#tt«T--7t-fi|S<Z)(6Z il, HffX&MV^, tana=X/Z 

[0 0 4 7] 

[0 0 4 8] 



H1 | if _.^-^ a ©^>f7X;^-ft#ttS^bfeBn?lfc6. 13. 5 6MH 
z0/U7X;tr;-^2OW, 3 0W, 4 0 W, 6 0W, 10 0W, HP*), 
TXA°r7-^S (W/ cm 2 )?:, 0. 128, 0. 192, 0. 256, 0. 
3 8 4, 0. 6 4 KhXmm^n-Dfc. fcfc, 12. 5cmXl2 

. 5cmm U^XhHJ?«l. 5*tm, tfXffitt 1 . OP a, 

M}iCF 4 /C l 2 =3 0/30sccm (fe£U s c c mMM£ffi&C33tt 
£<fr«^* (cmV#) T'feS. £fc ICP^-li5 0 0W, IP 

ICP^^-afllB, 1. 0 2W/cm 2 ffe§o fc£U *W«B<ptf»T?tt 
, I CPAV-ZI PCI'J TSflt (ft@2 5 cm) T-f!fofefiI£ I CP/^- 

(W/cm 2 ) tbt^S. 

[0 0 4 9] 

-^a = 5° -8 5° (§IL<ij:20 o -7 0° SrJgjS'rS £ fctf^ 



[0 0 5 0] 



1 2 



ffiSE# 2000-3035362 



1 1-206954 



;U7X;n 0i 7-&2 0 W (/-Wy^^O-^K ; 0. 12 8W/ c m 2 ) 
H b£B#tf>®T®S EM^K£gI7 (A) , ;H7^y-5:3 0W 

; 0. 19 2W/cm 2 ) Ufe^pffiiBS EM?X&gI7 (B) , A 
>f7A;n-5:4 0W (yU7X/^-^S; 0. 2 5 6W/cm 2 ) £bfcB# 

(Dm^sEM^nzmi co , /wr^!7-&6ow (;U7x;^-^s 

; 0. 3 8 4W/cm 2 ) £ b fcB3r<Z>»iffi S E M^Jtfc 0 8 (A) , AJTXrt 
9-5:1 0 0W (;W7^/^-^S; 0. 64W/cm 2 ) £ bfcB#£>»T® S 
EM?I508 (B) IC^tl^tl^Lfco EI7fej:t>*|lI8{C^bfe#SEM^K 
#£>-r-A#a#2 0° —7 0° <D*fiHK:^j*3;ftTv^ri:#«S{ , T?£, "r- 

[0 0 5 1] 

[0 0 5 2] 

Hllfc2) 

H2ttf-^-^a fcCF 4 ©ffi*Jfcft#tt&^bfcBlT?fe£o 
^^CF 4 /Cl 2 = 2 0/4 0 sccm, 30/30sccnu 4 0/2 0 s 

ccmlcb«Hfofc 0 #*JE&1. OP a, ;W7^/^-SStiO. 1 
2 8W/cm 2 , IsVXbmmitl. 5/iin, I CPA°U-& 5 0 OW (ICP 
A 01 7-^S; 1. 0 2W/cm 2 ) T?&&o 
[0 0 5 3] 

4>&<&£„ T&©^ftK:o^T»CF 4 <Dift*Jfcii (Cl 2 «8*Jt«) 

F 4 ©»*Jfc&Wflr*S£*:tc«fc»;, 3rlfflf-^-#a = 5° -8 5° 
b<&60° —80° <Z)fgB) WtSit^T'tS. 
[0 0 5 4] 



ffifE43 2000-3035362 



i 1-206954 



13. 56MHz®ICP;^-?:4 0 0W, 5 0 0 W, 6 0 0W, U 
I CPA°r7-^S& 0. 8 2, 1. 0 2, 1. 2 2 IC UTlOftSrfTo fc. A>f 
TX/\°r7-te2 0W (A>f ; 0. 12 8W/cm 2 ), Is X h 

mmitl. 5/im, jtf^JEttl. OP a, A'XMttCF/C 1 2 =3 0/3 0 
sec m"Pfe-5> 0 
[0 0 5 5] 

[0 0 5 6] 

tfXffi&l. OP a, 2. 0Pai:iTHi?:l!ofc o ICP^-tt 
5 0 0W (I CP/^-tffS ; 1. 0 2W/cm 2 ) , ^,MiiCF 4 /C 1 2 
= 3 0/3 0 sc cm, ;U7X^C-li2 0W (/H7X^C-^S; 0. 1 
2 8W/cm 2 ), l/S?;* MHJStt 1 . 5/tmtfi5. 
[0 0 5 7] 

&£o 2. OPaT'Bif-^tfc^ofc 

[0 0 5 8] 

X>yf >^^©HSI5:6 0 seem, 1 2 0 s c cmCbtii?: 

0Pa, icp;^-tt5 0 0w (icp;^-^; 1 

. 0 2W/cm 2 ) , M^CF/C 1 2 = 3 0 / 3 0 s c c m, 7* 
Ar7-tt2 0W (;U7X/^-SI; 0. 128W/cm 2 ), 
tel. 5 /x mt$>S„ 
[0 0 5 9] 

siv^y yxx<Di&%L&ifi&w£ e> 1/ - Mi* £ < o fc. 

[0 0 6 0] 



miiE^ 2000-3035362 



1 1-206954 



[0 0 6 1 ] 

h<Z)WUttt{ETt-5Mftfc&5 0 0 9 (A) &c#>^*t- 
b) iz^yif^yn W7s hclTO/uy^A^-flfeM^^bfe. 

[0 0 6 2] 

o£U> 06 (A) &t>*06 (B) iC^bfeJ:e)(C^>^Xf>l:X7f >^ 



[0 0 6 3] 

ifc&{£T-r&fiIi6nc&£ 0 bio (A) iz&yyx9-yjkT$uvx bomy^-y 

^W- h©C F 4 #*^*ifcMffi&zitU 010 (B) JC#>**X^>£ 
[0 0 6 4] 

Eli l (A) KZysfTs^f-yjkTfvPTs vomv^-y ?v- b<D I c p/\° 

?-^Mc#'ffi£^U 011 (B) (C^>^X-^>^ \/V7* b<DmWt<D I C 
[0 0 6 5] 

±sa#nj^T^ix^^>^^i: it, mm®.mffi.±izmtmitis v ny 

mfrb&ZTMm (2 0 0 nm) ^©J^C^MSUflgl (^ft#>^ 

. %yf?s7-yWk, ^y^^yit^m^^^-t^mit^mm. $.f=.iZ* 



1 5 



ffillff 2000-3035362 



1 1-206954 



W-Mo^I (W : Mo = 5 2 : 4 8 ©fi*%i:b^$:>t^-g>) te, T*feH (S 
iOxNy) £.<DmiRittfm 1 . 5KTT'^ l J, i-yf>^b-h#l!)5 0nni/ 
mi n £/Jn£V%£#>, V^ e> IH^^JIS * 

[0 0 6 6] 

Ta, Ti, Mo, Cr, Nb, Si*) ICoV^T I CPx»;f >^gf fcffl^ 

tf, T aJ»;©a:'^^>^5SJ!li 1 40~160 nm/mi n T'il^ifctj 6 ~ 8 # 
38e>*U Wlffli-yf >«7 0-9 0 nm/mi n, * fca&RJt 2 ~4 fcM 

V^#\ ^tfUCasSfc^Hfc IT, TaJ|©ffiW2 0~3 0/tQcmt'feiJ 



[0 0 6 7] 

ma?.) tc i 2 ifxt.<Dm&#x&m^t-ifi. mzmfeznr. mz.&* c 2 f 

6 , &feteC A F 8 frbm\fftfc7vm*&tifc!&31X£C 1 2 , SiCl 4 , *fc 



[0 0 6 8] 

&s mm^mmm-. E64 5) ^m^\ myvitmmis* (cf 4 ) nm.m 

(Cl 2 ) £fflv^ii-£-e&*U£, 
X «y ^ > : 60~120sccm 

X^f >y^Si^fc : C F 4 /C l 2 = 30/30scc m~ 5 0 / 1 0 s c c 



itxm (x.y*y#'%X&mfS t <D&j]) : 1. 0Pa~2. OPa 

I C P/\ 0 r7-^K : 0. 6 1W/cm 2 ~2. 04W/cm 2 (ICPA B i?-: 3 



m 



1 6 



ffitlff 2000-3035362 



#3p i 1 — 206954 



0 0 W~ 1 0 0 0 W) , mi&WUZ. 13MHz~60MHz 

)\4 T^rtV-^B. : 0. 0 6 4W/cm 2 ~3. 2W/cm 2 (yH?^/^- 
: 1 0W~5 0 0W) , 100kHz~60MHz, ^JKtt6M 

Hz~2 9MH z 

mWLUm : 0 °C~ 8 0 X;, I, < & 7 0 °C ± 1 0 °C 

[0 0 6 9] 

©iMi&fi^E *fcw:¥##Sfc£ii?-sism&*B'*. tot, mm 

[0 0 7 0] 
[0 0 7 1] 

immw i ] 

HIT F T i3 J: HaRaPOMjaJCSai't & -T15JS8I&EII&© T F T & mft 

[0 0 7 2] 

*HJ6#!lO*3ttt, |gl 2lc^L£<fce>{c, ifftlMlttSiil 0 1± 
tCTFT&^LT^S. S«10l{ctt, ^xift^SHSS&^MtS'i: 

[0 0 7 3] 



ffl$E4# 2000-3035362 



1 1—206954 



mammzft't) ^e>&sT*iiiio2S:f it^4. ^xvcvd 

^tSiH 4 , NH 3 , N 2 0*S&#iHS*l*iftfbS'fbt/U nymi 0 2 a £ 1 0 
— 2 0 0 n m L<S50~100nm) , IH$I&C S i H 4 , NgO, H 2 ^ 

e>^3S3*l-5^b^b7K3R^S/U=i>JB|l 02b£50~200nm (#3;L< 
lilOO-l 50 nm) <DJ?3 ICfcJiJg/fcl/fc. lit'ttTWl 0 2 & 2 ft 

it £ l u fc mmmmm^mmm £ £ & 2 m &±mm sttMbtu 

[0 0 7 4] 

^y&JSUfcfcCD&M^fc. *SiMfc:fr8si: LT tt, 4**B©&ffi. 9 i - 
y ~ -;bSH>ii&y (Hffi/ssso . 5b:*;hii-7^r--^ (rt 
a so , tfc^i¥7 - 13065 2^itr^snfeM^oT, mm 

[0 0 7 5] 

_hfBT F T (Dffi'&M&WoJf— bmmmi 3 OWU ^7X7CVDSJfc«X 
#&£MV^ MJ?&4 0—1 5 0 nmi: LTS/U 3 > &^t?*fij»&T?7£jERl/ 
fee ^HJfeM'Ctt. 1 2 0 nmCSSt'iftlfti/'Jn^I^^^bfc. t.fc 
, S i H 4 tN 2 OK:0 2 S:»ftl3*'rf^3SSixfeBftfbS'ffcS/Un>JKtt, M#tf> 

, bummitzw&stiimit&iti'V nym^m&znz> : b<Dx*&<. mo> 

[0 0 7 6] 

±mf- hmBm±icm-i&t*ft&>f- bmm 1 1 8~i 2 2^^1111 2 

^«J«^e»fiR*#M (B) ££«SLfe#t^£^LTV^ 0 #«Jf (B) ttT 



ffi§E4# 2000-3035362 



1 1 — 206954 



v h*H^f=.x^v*fex% Ar^'xtii (n 2 ) js^zmALxmrnm 

(A) &WNlT5 0nmOS$WU #*«(B) &W1T-2 5 0 nm© 

m^izm^hr^mmmmm^^^'--y^^r^f- hs«i 1 8~i 2 2^0^ 

ItI12 3^^tfc„ ^-Mil 1 8-1 2 3ffi^(Cf-A- 

Jg$f-£&±. x«yf>^i:C F 4 £C 1 2 £>tgilr:#;*£mv^ ^©^S^^ti^ 
tl3 0 s c c IT, ICPA°!7-M&3. 2W/cm 2 (Mil: 13. 
5 6MHz) , ;H7X;1>7-^5:0. 2 2 4W/cm 2 (M«: 1 3. 5 
6MHz) , #*ffil. OPailbTX>yf>yMfofco Z.<D kote^V^y 
yMttS^ttCiot, >f- h«® 1 18-12 2^t>^*«^l 2 3(Z)^g 

Sft, 2 5~3 5° , ^il<li30° ht^Iil^t^fc. 

[0 0 7 7] 

fcfc, r ©f - ts^- h«i i i 8 ~ i 2 2 , stFgliii 

2 3 fcTg/fc-tSlK, «SS3Stiilft<X'5'^>ytSfe«>K:, 10~2 0%g 
[0 0 7 8] 

*m6M*Ctt, 3flOLDDflB«S:^tSfea, KUJCf-^-aPS: 
ttS^-htil 1 8—1 2 2?:TX^i:bTeai^(CnMtfclj:pi!?: 

LDDliWtSfc^ h;^->?:7^^i:l/tnlifelj:pi5: 
-5 -^WkixM £ >f * > K - "78iT??Stt M tc^in b fe . 

[0 0 7 9] 

Zl^LT, JES&igg&O^KOpf -V*;i/MTFT (A) 2 0 0 a{Cl£, 
icf **;wg/fctK«2 0 6, ^f-Mii:l^SLDDlii(2 0 7, filpi 
^*l«iS«^e>fiJt<6V-^1S«2 0 8, >1fi«2 0 9 fc^ L fc#St £ & o 



ffifiEff 2000-3035362 



#^2 1 1-206954 



TV^„ $10nf^^JHTFT (A) 20 1alClt *Stt®£^-V*;Wg/jft 
I«2 10, ffi«SnS^iW«M«^^3*l^- Mil 1 9 ilM&SLDD 
Mc2 1 1, iS«gnS*tt&te«^J*?-SV-*M«2 1 2, 
2 1 3 £;£LTV^ 0 ^*/l/£-3 ~ 7 /tmtC^bt, 4 s - Mil 1 9 hfi& 
^LDDM^fcLov^bT^W^^S^fttf^SliO. 1 — 1. 5 fi m, # 
£L<teO. 3 — 0. 8/^111^^-5,. d©Lov©^3tt^- 1 9©J?S 

[0 0 8 0] 

«S&EM&©^2©p^**;i/MTFT (A) 2 0 2 att^i(C, m&M 

jc^^*;i/^iK«2 l 4, Mil 2 o £fi&6LDDfil^2 l 5, mm 
^pM^M%M^^/££4x£ V-X«c2 1 6, K yW& 2 1 7&^Ufc 
«BifcfcoTV*S. f 2©nf t^;i/STFT (A) 2 0 3 alCtt, *S'f£JStC^ 
-Y*/WgJER1B^2 1 8, 4*- Mil 2 1 £M&£LDD«!c2 1 9, «n 
P«ll«t«t5y-^II2 2 0, Fl/^>Ii2 2 1 fc^LT^S,, 
LDDIH2 1 9 it. LDDf«2 1 1 fcHCfj^iitS. BJgT FT 2 0 4 iZ 
it. ^'[£*&C^*;i/J§?J&«2 2 2 a, 2 2 2 b, n M^^%M^c^^ 

^t5LDDf«2 2 3 a, 2 2 3 b, WMm n M^ilfM ^T*7£j&-<r £ V - * 
tfcliKV-f >f^t2 2 5-2 2 7 ?:f LDDli2 2 3 a, 223 

Mi, LDDI«2 1 1 £.mvm}&£'tZ><, S ^ tC ^*BI&£ 1 2 3 h, 4*- h 
tttttlg£> KTFT 2 0 4® >Mc2 2 7 ICg^f 5*MMWi 2 2 8, 

2 2 9 tA^f JI§12 0 5*M2tltV^-5 0 Bl2T?tt, £ggfr[IJi&CD n ^ -V 
*MTFTj3<t^pf^*;HTFT^- *ftf)V-X • K W yf&iZ—D<D>f 

[0 0 8 1] 

4*- htSfei^- S«M»BI1 3 0 &fcoT«&«fi»0U 42$:tbt 



tB$E*f# 2000-3035362 



i 1 — 206954 

[0 0 8 2] 

iliill 4 2 T^iiif MfJf^ ^ SlFllfiil 1 435: 

[0 0 8 3] 

^bTV^„ V-XfB»*fcl± Kl/-f >IH^tt, 144a~154a^ 

tT i tTim-y^oummt. H4b~i54 b x^-tmrnm-Mmt. (Dm 
mm^m ltv^*. KH>i»i5 3a, 1 5 3 bitmrnnrnti^x 
tsffi-rs*©*??**. 3aw»«Ktci±ift^>f (in 2 o 3 - 

ZnO) , MfcfbMtt (ZnO) %3 b fe^-eife U , 3 ^IC^M^COjSI®^^ 
S^S&ififftSfetolC^y (Ga) MbtlftM (ZnO:Ga) & if 
& # m V * * 3 £ # S o 
[0 0 8 4] 

=fe*«-r 5TFT ©#3i & SS8fls U £ feiltt & ft± S * 

-5 £ £ (C «fc *; L D D «^ V ~ *«c£ J: t5 K U -f >««0>?SM: £ 
[0 0 8 5] 

, arcs! & mm •fzgffixmnvfr ^m®) ftm tc mm^m zw^stldd mm 

[0 0 8 6] 



2 1 



ffillff 2000-3035362 



1 1 — 206954 

[0 0 8 7] 
[0 0 8 8] 

^/<-^4 0 5 a~4 0 5 e, 4 0 6 X^--tf-tf>®Ittteffi* 
[0 0 8 9] 

K#fll^e>fc«fflftlR4 0 7 SrSms. fflftlfll&Jg/fcUfctfe, 9 tf > y&ai & 
[0 0 9 0] 

*ffn!ffl!l©*f|nlS^4 0 ltctt, SK3ftlR4 0 2, 3gBJ!#*JK4 0 3 £ J: |RjJg|4 
0 4 mitm* 0 2ttTiE CrU, A 1M&H& 1 5 0-3 0 0 

nm©ISlfl)*tS. fit, lf^aSfcffi»ia»^^Stlferf ^-f h 

[0 0 9 1 ] 

[0 0 9 2] 

[0 0 9 3] 
[Hli2] 

2 2 ffi|E#2 0 0 0 -3 0 3 5 3 6 2 



i 1—206954 

tfh Ay- h ST F T ^ M ^ fe^^SS 5: ^1^ b feM & ^ t = 
[0 0 9 4] 

]g|£7£^l/T% «fc^„ &v%T-, ffiM<Dtf- hiH^A^ - > t=.$><D h 

[0 0 9 5] 

Ay- NMT FTlCfc^Ttt, y- Mfi»JKfe <fc^^ *^*R««ft if 

&y- hge»jiic7gj£-rs&g#«>So ^h^-hii©TFT#s, y-b 

S«l±tc^-rsJK©IS[«ttfeJ:t]Py- M|ift»|g©WffiS:lRl±S-B:Sfc«), y- 
MBiWU 8 0 2-1 8 0 5©^-A-#li6 0° JgJtT* #£L<ti4 0° gTt 

[0 0 9 6] 

&v^\ I C Px-/^>y=Sgfi£Mvv ±fa»re©^J6©^fllJc^bfcJ:-5Jc 
A-f TX^»7-*feli^xaSSifcS:3i!iC38^bT, y- h@E$Il 8 0 2-1 8 0 
5 O^-^-^fc 6 0° J^T> ^Jb<l±40° J^T£L£„ Om<DJLW&. ^ 

[0 0 9 7] 

EI 2 1 tfUC&^T 18 14 liCMO S 18 15 (Jnft^JHTFT, 

18 16 liWIST FT, 18 17 tttf ftttim, 18 18a ttHfaRM, 181 
8btiITOK?ft*. ifflITOll8 18b{t F P C^O^SPSg^i:^ 
■rSfctttCS^S. 18 1 9te«E6M*5K 1 8 2 0tt^|^I«ST&*. * 

fc, 1 8 0 1 ttfg 1 (Z>£«, 1 8 0 8li$/-M«, 1807. 1809 — 18 
12ttfttX^-t, 182 1ttl2 0l«tfe5. 
[0 0 9 8] 

[0 0 9 9] 



ffiliEff 2000-3035362 



i 1—206954 

immm 3 ] 

7;Hf> (Ar) cZ)##:^X$:Mv^T^Lfcm$:A^-zl>^LT^Lfc : feJ 
!MSI:3 0 0X:gTtl, *rtv*iiZ><D)£J]l£l. OP 

[0 10 0] 

* 7\° <7 - (C jGfc D T ^ - A - #| a £ 0J #p -r -5 „ 
[0101] 

«T£1-£^ «^TO^li2 0^Q • cmJ^T> f^^e^tc li, 6,ei~ 

1 5 n Q • c m^-^^r ^^"Z?$^ 0 - 5 X 1 0 10 ~ 5 X 1 

O 10 d yn/cm 2 i:t5It!!)^§6„ 
[0 10 2] 

015 (B) fcj:, HSMl ©>f- h«ffii:H«(Z)nM«|3tS:mLfe. * 
33, m.ik*y>f7.7 L y (WNx) ?:TMtb, #>!fXT>%:Jim£.LT^$> 0 

&4t*>?X-T'>&l 5 0 2ttl 0 — 5 0 nm (#SL<ttl 0 — 3 0 n 
m) £U *>^f>Rl 503 & 200—4 OOnm ($F*L<fcj:2 5 0- 
3 5 0 nm) tirtlltSk^. #|gi6«*ett, *^C{C&fc*l£ r il & < , Jg^WiC^ 

[0 10 3] 

015 (C) KSiSffi^ftSl 1 5 0 011CM 

Stlfe^^^^^Sr^^t^-S^W^&J&SiBiKl 5 0 4 1 5 0 5 

t'IofeiT'$,§ 0 ilfiili 5 0 5 fcfcgfb&iftK, iftft^sRJK, IMfcgfcJiailBI 



2 4 



ffiSiE# 2000-3035362 



4#^P- 1 1 — 206954 



SiOxNy (fib, 0<x, y<l) S. feli^tl & it fcStJS It'M 

[0104] 

Ell 5 (D) ilfcfc^ffi&^'tSIIJI (*fctt£S) 1 50 0±tM 
^f>11 5 0 7T'iofcitfe§. &&> 015 (A) <D^M(DWimz-f^ 
[0 10 5] 

in 15 (e) mmmmzmtzm (tr^tmm i5oo±(« 

>K1 5 10, 1 5 0 8-eHofeM"efe-Sc 015 (B) (DtKMOffimiZ 

^7Xvi^©SW?:lti:01 5 (E) ©*ig#»e>*iS. 
[0 10 6] 

015 (F) li, 015 (E) <©:fKJ»S:7g/*Lfcffe, ftfrftliK 1 5 11t 
[0 10 7] 
[0 10 8] 

, *fett^tie>©^ (Al-Ag^) ^&J|V>*lt*&V^ 
[0109] 



2 5 



2000-3035362 



1 1 — 206954 



[0 110] 

immm 5 ] 

•r«IKlcM^.5£i: : fc«ftB'T?&S. SP^ H&7E*&©4 i #fl#m£2S3ii'5- 
i:=feBrtBT*<6. StfcbtSIMOX, Smart-Cut (S0ITEC*± 

©fi^lSe) . ELTRAN (^f^y^^MilSig) if ©SO IS* 

[0111] 
[0 112] 

So fcfllSHi 6lc^-3\ 

[0 113] 

EI 1 6 ^-5^ V U 9 XSE (Dm8&mT*$>& 0 8 1 tt® 

Igtf^tlTV^o ®HtHI{& 8 1 <D&mmii* X-f'Vf fflTFT 8 4, n > 

T^>-9-8 5, 1MMTFT8 6, HELi?8 7 5:tU X-fy^ffiTF 
T 8 4 (CX^IolM-^^8 8 a (£fcte8 8 b) , Y #Gtf9#*R 8 9a (*fctt8 9b 
, 8 9c) tfgMftSft*. SM»fflTFT8 6iCit W90a, 90 

btfgyftStlS. 
[0 114] 

2, Y#|pJggifr[IIj&8 3 *^**«£fW»JBT FT 8 6 JCffi P>;ft£ T F T 
Wlf^l&tlSHl 2(Dpf J ?*MTFT 2 0 0 it(i2 0 2, n^-V*;i/^[ 
T FT 2 0 1 Jfc(i2 0 3 ^l^ttWS. * fe, X^f-yfMTFT8 
4®TFT$:ai 2©nft^il/ST F T 2 0 4 



2000-3035362 



1 1 — 206954 



[0 115] 

[0 116] 
[HiSM 7 ] 

mt&M 1 ©0 1 3 T*mLt=.±mT V'tA zf-? b V ^^Illi^fiffii^?:, 
0 1 7tf)$4#IEI£MVATI&E!B-f-<5o 7^f-f^h'J^Xli ($1©S«) ti 
, ^7^It8 0 lJtlC^Stlfe, Brij|gP8 0 2 ^- hffiH»tfrIH»8 0 3 
V-XMlfrlin&8 0 4 T»=((t^StlS. MSiSOMSTFT 8 0 5 (01 3 
(DMMT FT 2 0 4 (CfStS) n ^ -V * MT F T T*2b U , Iift8 0 6 
0 7 (01 3<0«^gI2 0 5tCfflat6) ICgaKSftS. 
[0 117] 

. ^- bMMMM8&8 0 3 V-*fl!NSgS&lSK&8 0 4 tt-eti-Tti^*- hffi*88 
0 8 fcy-^BBiMl8 0 9 T*®fltg|S8 0 2 &C}gig|£tlTV^ 0 FPC810 

*BB» (&*fcB«IK) 8 12, 8 1 3#«tte>*lT^S. 8 1 4tt*fI«lS^ 

(i2®M) 

[0 118] 

rt*jwDz n^-^mKitm^^^-^ti^^. tot, ^msMtv^y? 

[0119] 
[HMJ 8 ] 

[0 12 0] 



2000-3035362 



11 — 206954 

-tCDllifcfc^flM&fc LT&i, tr^*-*:*^ ritZJiiJ*?. ^y^f^h 

o 

[0121] 

018 (A) &A-y-r;VZl>¥=L-#T*$>*), ^2 0 0 1, llf^A^gI$2 
0 0 2, ^ggt2 0 0 3, ^-3jf- K2 0 0 fclffflE 
A*BP2 0 0 2, ^if 2 0 0 3 ^©te<JDfe-£«lfriai& ICONS'*- £ ^ £ #7? 

[0 12 2] 

018 (B) lifc^^^T'&U, #^2 10 1, S^i2 10 2, 
A^JSP2 10 3, WiftXJ >yf2 104, ;Wf'J - 2 1 0 5, $ftffi2 10 6 
Tfflt^Stl*. 3(tH^9IS:*^ie«2 10 2, &jZAjJ&2 1 0 3 ^^(Z)ffi(Z)M 

[0 12 3] 

®i 8 (C) ii^A-r;i/3>if a.-* 3.-3?) 

2 2 0 1, ^^5152 2 0 2, f»2 2 0 3, iffX^f >yf 2 2 0 4, i^i 

g22o 5-e«^sti«. *m$&mizm^mm2 2 0 5-^^©fi6©^«gajiif» 

[0124] 

gll 8 (D) Jirf-^ObM^-f *:/Wr*&U, **2 3 0 1, ^ifi2 3 
0 2, T-ABP2 3 0 3TffltJS3*l&. *^9!tt*^iS2 3 0 2 ffiOfe 
#Sgg&mS& IC jiffl -t & Z. £ g S . 
[0 12 5] 

mis (e) tt^ny9A&sa»bfesa»««: ob<t* sa^^tpf^) &ra 

V%S^l/-^ #ft2 4 0 1, ^a*3£B2 4 0 2, XtT-*fflJ2 4 0 3 
, IB«SK*2 4 0 4, if^^^f 24 0 5ti^2tlS. fcfc, ^©iS*ttfH 
illtDVD (Digt ial Versatile Disc), CD 



0J§Eff 2000-3035362 



#5p 1 1 — 206954 

[0 12 6] 

EI 18 (F) It-Titf/l 11 *ft2 5 0 1, i^gf 2 5 0 2, 

M52 5 0 3, 2 5 04, ^M(0^L&VO * 

[0 12 7] 

ftffi*^ t>i±^ & & 6 flg/£ £ M V * T f 3 d # T? £ -5 . 

[0 12 8] 

[Hi6« 9 ] 

U T7i?f& $ *l T F T lift * fc«£C^SS«lC ffi V\ £ * ifi 7? £ 
[0129] 
[0 13 0] 

019 (A) ft7n>hM^D^'ii'^-T'fe'J < i^iS2 6 0 1, *$m; 

->2 6 0 2T?*^StlS. *#§^«^fi^^©ftfi®##igi&iai^tcjaMt- 

[0131] 

019 (B) liUTM^n^x^^-T'fetJ, *ft2 7 0 1, ^a*3gfi 2 7 0 
2, ^7-2 7 0 3, ^^'J->2 7 04T«$tl5. ^l&flBli^gSS^-* 

[0 13 2] 

019 (o 019 (a) mi 9 (b) tpictsttammgimz 

6 0 1, 2 7 O2©ii0^J^^bt@tfe5. g^S2 6 0 1, 2 7 0 2 



2 9 



ffi$E43 2000-3035362 



i 1-206954 



)tIM2 8 0 1, ^7-2 8 0 2, 2804 — 2806, # >f * □ >f y 
^^7-2 8 0 3, :/ U X A 2 8 0 7 , ft &£l^&fil 2 8 0 8. 280 
9, nMft¥&2 8 1 0-??*^StlS. S»^^*2 8 1011 &#tl/>X£^ 

^tf#fi^&oT%J:V^ HI 9 (C) Ejnc^T&ep^bfcTfci&C 

[0133] 

019 (D) li, 019 (C) (HcJ3ttS3fe®3W&2 8 0-1 ©#3i© 
-fl&^LfeH^S. #2SMs«n?tt, Mf*2 8 0 1}l V 7 1/^^-2 
8 11, 3fc«t2 812, 2813, 2814, 2 8 15, 

X2 8 16ti^Stl5 0 &£, 019 (D) lCa*Lfc#«3feS**l±— flTe&o 

[0 13 4] 
[0 13 5] 

[0 13 6] 



ttt$E4$ 2000-3035362 



11 — 206954 



[0 13 7] 

^BofM&HPJ!] 

[0 1 ] f-A-^ttffl/H7^y-W5:SlfcHt*fc§ 0 

[02] f-^-ftatCF 4 ©»SJfctft#'f£&^LfcB , ea&*. 

[0 3] -^-A-^ai: (W/l/^h) 3iiKJt|St#ttS:^Lfc0"e»«o 

[04] I CPi*;f>^I©^7X74^iS:il/fcHtf*«. 

[0 5] v;i^x/\°-r ^;i/o-r;i/^^;<D I c piyf 

[0 6] f-^a, j8tf>M0-e3b£„ 

[0 7] ffiJ»CDWf®S EM^KH^&S- 

[08] Mitf>l#T®S E M?XSt'S 

[09] x-/^>^u- h&t* (w/i/^h) mmtkcDA^Tx^y-fc 

[010] Xy^^U- h&tf (W/l/^^h) IWCF4MM 

[011] xy^>dfu- h&tf (W/l/^Xh) Mit©ICPA B y-l5c 

[012] 7 ? f -f^ h 'J XllS^if © Hffiijl@. 
[013] 7 ? f h 'J ^ ^SI^^ttffllrSijiHo 
[014] T^-r-f b 'J ^ xSt^it©Mia= 
[015] gftfigagrMflttgH. 

[016] 7^f-fyvh'J^XSEL^glOf^$:^t0o 
[017] AM-LCD©^«&^fH. 
[018] «^-M©-M$:^-r0= 

[019] m^flMKD-w&j^-rB. 



ABM? 2000-3035362 



11 — 206954 



[013 



ICP=500W Pressure=1. OPa CF4/CI2=30/30sccm 
80 



• 60 
e 

C 40 
I 

v 

"J* 20 

iK 

0 



0 0. 2 0. 4 0. 6 0. 8 

Bias Power Density (W/cm2) 



&m<Dmmm*K <t— /t-fta) CDBias P0WER&#tt 

[02] 



ICP=500W Pressure=1. OPa CF4/CI2=30/30sccm 
100 



o 80 

4£ 60 
I 

v 

f 40 

IK 

20 



15 20 25 30 35 40 45 
CF43Sfi (seem) 
CF4/CI2^55tg=60sccm 

WMGKD&iM&ft C^-A-fta) <£>CF43&Si£tfc#14 



1 



miE# 2000-3035362 



1 1—206954 



[03] 




0.30 0.50 0.70 0.90 1.10 

(W/US;^ h) SJRJt 

T-rt-nato (W/U-x^h) 3!«ittt^i4 



ffJSE4$ 2000-3035362 



11-206954 



[04] 




ffiSE4f 2000-3035362 



i 1—206954 



[0 5] 



^y^N ^lMaching Box23 



(ft) ICP RF«2|24 




t6IS#29 



7 Q^A" 




S«28 
TSB®8i2 5 



Bias RF«2S27 



miiE# 2000-3035362 



4#5jz 1 1—206954 



[®6] 



604a 





iiY \ 

, j^"604b \^ ^603a 









'601 



(A) xry^v^fflBffl 




(B) 



5 {f}t#2 0 0 0 - 3 0 3 5 3 6 2 



#5p i 1—206954 



[07] 




Bias Power:20W 
(A) SEMii^I 




Bias Power :30W 
(B) SEMII?! 




Bias Power :40W MBWMnBM MMp i| 

(C) SEMII11 

6 ffi|I#2 0 0 0 - 3 0 3 5 3 6 2 



i 1-206954 



[®8] 




Bias Power :60W 
(A) SEMII1S 




7 



ftfiE# 2000-3035362 



1 1-20695 



[09] 



2500.0 



•| 2000.0 



w 1500.0 
I 

£ 1000.0 
A 

-> 500.0 
H 



0.0 

























w 



















0.00 0.20 0.40 0.60 
BIAS POWER DENSITY (W/cm2) 



0.80 



(B) (W/^>?*h) aHRittfVWTX/t^-ffiK 




2! 0.80 
:n 0.70 
^ 0.60 



0.40 



0.00 0.20 0.40 0.60 
BIAS POWER DENSITY (W/cm2) 



0.80 



8 



11—206954 



[HIl 0] 



(A) 
2500.0 



S 2000.0 

'E 

•< 

w 1500.0 
I 

^ 1000.0 

A 

»K 



500.0 



0.0 



15 





















u 








w 





25 35 
CF43tt* (seem) 
CF4/CI2l83iE«=60sccm 



45 



(B) (W/l/vX h) SlRit<0CF43ft«itflc#14 



1.10 
1.00 
0.90 
0.80 
0.70 
% 0.60 
0.50 
0.40 



15 



25 35 
CF43HS (seem) 

CF4/CI2t83lE«=60sccm 



45 



9 



2000-3035362 



#^ 11 — 206954 



[gun 



(A) W»tfUv;*h<DX«/3 1 >^l'-HcDICP 
POWERffifitt^fck 





2500.0 






E 


2000.0 






< 






1 500.0 


1 


1000.0 


A 




»K 






500.0 


H 






0.0 



























W 







0.6 1 1 .4 

ICP POWER DENSITY (W/cm2) 



1.8 



(B) (W/l^*M 3!tRit©ICP POWER 



1.10 
1.00 
0.90 
0.80 
0.70 
0.60 
0.50 
0.40 



0.6 1 1.4 

ICP POWER DENSITY (W/cm2) 



1.8 



[012] 



1 0 



ffigE# 2000-3035362 



#¥1 1 



—206954 




1 1 2000-3035362 



1 1 — 206954 



[013] 



1 2 ffiaEff 2000-3035362 



i 1—206954 




miiE4f 2000-3035362 



m ¥ 11—206954 



[014] 




[Ml 5] 




1 4 



2000-3035362 



[016] 



1 1 — 206954 



I 1 




89a 



89b 



89c 



81:aaHHtt 82:X75[3]&l)[5]g8 83:Y:£|q]ig»)ls]S8 
84:*f!tffflTFT 85:«&M 86:SM®fflTFT 87:«EL» 
88a,88b:X7DlqHI^*g 89a~89c : YTd [qlTCIig 90a,90b:®J§iS® 



[Ell 7] 



813 803 



80S 804 




801 : 4'7X£fi 802 : 803 : -HMSgiftHI» 

804 : 'J-mmih^ 805 : SiJiTFT 806 : S5t%@ 
807 : 808 : fr'-hEIH 809 : V-a&lSl 

810:FPC SIlrngPAai^^ 812, 813 : Atti^JlEfSl 

814 : ttimmm 



801 



[Hi 8] 



ffifiEff 2000-3035362 



1 1 — 206954 




2201 *{* 2205 




1 6 



2000-3035362 



1 1 — 206954 



[019] 




1 7 



ffi§E# 2000-3035362 



11 — 206954 

mm] 

vmrnm] m 1 



2000-3035362 



11 — 206954 



m m a 



m m m 



[000153878] 



l. 

ft £ 



1990^ 8^170 



W^/lllR/?* rfm^ 3 9 8#ifc 



/ 



i 



2000-3035362 



